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1.1. Microwave-assisted polymer-supported synthesis of a constrained
peptide backbone mimetic
In the search for new therapeutic agents that can interact efﬁ-
ciently with protein–protein and peptide–protein interactions, a
successful strategy has been to make molecules that are mimetics
of the electronic and conformational properties of the native inter-
acting surface. To hold peptidomimetics in an appropriate confor-
mation, there have been numerous attempts to design and
synthesise privileged structures which are constrained mimetics
of peptide backbones. A recent paper describes the synthesis of
benzimidazolinopiperazinone peptides with full stereochemical
control using both conventional and microwave-assisted syntheses
[1].
The fused ring system of benzo[4,5]imidazo[1,2-a]pyrazin-
4(1H)-one (1), can be considered a hybrid of benzimidazole and
the hexahydroimidazo[1,2-a]pyrazin-5(1H)-one system, both of
which occur in many pharmacologically active compounds. System
1 was prepared by a tandem N-acyliminium ion cyclisation-nucle-
ophilic addition process that has been successfully applied to other
diverse heterocyclic systems.
Rink amine resin was acylated with Fmoc-a-amino acids under
standard DIC-catalysed coupling conditions, and the products (2)
following removal of the Fmoc protecting group, were derivatised
with 1-ﬂuoro-2-nitrobenzenes. Reduction of the nitro group using
sodium dithionite, acylation with a bromoacetate and displace-
ment of the bromide with aminoacetaldehyde dimethyl acetal gen-
erated the intermediates 3. Sulphonylation of the free amine with a
nosyl or tosyl group was followed by triﬂuoroacetic acid-catalysed
cyclisation of the acetal and cleavage of the Rink resin linker. The
initial solution intermediate from this cyclisation was not isolated,
as after further time under the same reaction conditions, the
desired product 1was generated by a further intramolecular nucle-
ophilic attack by the aromatic amine onto a cyclic
N-acyl-N-aryliminium ion intermediate.http://dx.doi.org/10.1016/j.comche.2014.08.001
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Each step in the reaction sequence was undertaken both with
conventional heating and with microwave irradiation. Completing
all steps in this process under conventional heating took from 3
to 6 days, depending on the building blocks employed and their
reactivity. In contrast, microwave heating contributed a signiﬁcant
reduction in reaction time, with the complete synthesis being com-
pleted in a matter of minutes, with no signiﬁcant impact on chem-
ical yields. It was also demonstrated that the chemistry proceeded
with full stereochemical control of the newly formed stereocentres.
Overall, this approach provides a novel and effective approach
to a peptidomimetic scaffold with considerable utility for library
synthesis.
2. A summary of the papers in this month’s issue
2.1. Polymer supported synthesis
No papers this month.
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Among numerous reactions used to prepare cyclophane deriva-
tives, the Claisen rearrangement reaction is very useful. A recent
report describes the preparation of cyclophanes containing an eth-
ylene oxy bridge by a double Claisen rearrangement reaction and
ring-closing metathesis reaction as the key steps [2].
A simple and useful methodology for the synthesis of spirocy-
cles in a diversity-oriented manner starting with monocyclic
ketones and bicyclic diones has been described. Using readily
available starting materials and an operationally simple procedure
using ring-closing metathesis with the aid of Grubbs’ ﬁrst genera-
tion catalyst, a library of intricate spirocycles have been prepared
in good to excellent yields [3].
Different approaches for the synthesis of 1-benzyloxypyrazin-
2(1H)-one derivatives from simple amino acids have been
investigated. Using this approach, a 33-component library of
1-benzyloxypyrazin-2(1H)-one derivatives, precursors for the syn-
thesis of N-hydroxypyrazinones, has been prepared in moderate to
good yields with minimal reaction steps [4].
An efﬁcient one-pot method for the synthesis of highly substi-
tuted 5H-[1,3,4]thiadiazolo[3,2-a]pyrimidine-6-carboxylate deriv-
atives has been reported. The reaction proceeded via a microwave
irradiation of various aldehydes, 2-aminothiadiazole, and acetoace-
tate in a multicomponent reaction without any catalyst. Having
established optimal conditions, the scope and generality of the
method were investigated by preparing a library of these deriva-
tives [5].
2.3. Scaffolds and synthons for combinatorial libraries
No papers this month.
2.4. Solid-phase supported reagents
Selective formylation of free (N–H) indoles at C3 has been
achieved by using formylating species generated from hexamethy-
lenetetramine and silica-supported ceric ammonium nitrate. The
use of a catalytic amount of this solid-supported reagent was found
to be compatible with a range of substituents on the indoles and
generated the corresponding products with good yields. A mecha-
nism for the formylation involving an electron transfer process has
been proposed [6].
Au/MgO has proved to be a highly efﬁcient and reusable cata-
lyst for multicomponent coupling reactions at 70 C. The multi-
substituted pyridines that could be synthesised were obtained in
high yields and in short reaction times. Following a facile work-
up, the novel catalyst was readily recovered and reused without
any loss of its catalytic activity [7].
Bifunctional palladated rasta resins bearing both phosphino and
basic amino groups have been successfully used for Mizoroki–Heck
reactions between aryl iodides and alkenes without adding a solu-
ble base. It has been shown that the resin can be easily regenerated
after reaction and reused [8].
Graphene supported Pd–Co bimetallic nanoparticles as highly
active catalysts have been prepared by a chemical reduction
method and used for coupling reactions. By characterisation using
X-ray diffraction, X-ray photoelectron spectroscopy, transmission
electron microscopy, and Raman spectrum, the composition of
resulting Pd–Co material was identiﬁed to be alloy structural.
The Pd–Co (1:1)/graphene exhibited highest catalytic activity for
Sonogashira-type coupling reactions and also exerted satisfactory
catalytic activity and stability for Suzuki–Miyaura cross-coupling
reactions [9].2.5. Novel resins, linkers and techniques
A ﬂuoride-responsive (FR) amino acid that induces amide bond
cleavage upon the addition of a ﬂuoride ion has been developed,
and has been applied to an FR traceable linker. By the use of an
alkyne-containing peptide, introduction of the FR traceable linker
onto the peptide was achieved, and subsequent ﬂuoride-induced
cleavage of the linker followed by labeling of the released peptide
derivative was investigated [10].
2.6. Library applications
A knowledge-based library of 2,3-dichlorophenylsulphonyl
derivatives of commercially available aryl amines has been syn-
thesised and screened for activity as human CCR4 antagonists. Aza-
benzimidazolone analogues were all found to be active, with one
compound exhibiting whole blood activity, and meeting all the cri-
teria for progression to lead optimisation [11].
The synthesis and biological activity of a library of sixteen 3,4-
dihydro-1H-quinolin-2-one derivatives, embodying a 3,3-diben-
zyl-4-hydroxy pattern and three main sites of structural diversiﬁ-
cation, has been reported. The compounds were tested for
antimicrobial activity, and the minimum inhibitory concentration
values of the most active heterocycles were slightly higher than
those exhibited by levoﬂoxacin, employed as comparator. The
design of the library provided preliminary insights into the struc-
tural requirements for activity of the heterocycles and helped to
improve their antibacterial proﬁle [12].
A library of novel bis-heterocycles containing 2-mercaptobenz-
oxazole-based 1,2,3-triazoles has been synthesised using a click
chemistry approach. One compound was discovered to exhibit
potent in vivo anti-inﬂammatory activity and suppressed COX-2
gene expression [13].
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